Fluorescence imaging method for in vivo pH monitoring during liposomes uptake in rat liver using a pH-sensitive fluorescent dye.
Liposomes are known to be taken up by the liver cells after intravenous injection. Among the few techniques available to follow this process in vivo are perturbed angular correlation spectroscopy, nuclear magnetic resonance spectroscopy, and scintigraphy. The study of the intracellular pathways and liposomal localization in the different liver cells requires sacrifice of the animals, cells separation, and electronic microscopy. In the acidic intracellular compartments, the in situ rate of release of liposomes remains poorly understood. We present a new method to follow the in situ and in vivo uptake of liposomes using a fluorescent pH-sensitive probe 5,6-carboxyfluorescein (5,6-CF). 5,6-CF is encapsulated in liposomes at high concentration (100 mM) to quench its fluorescence. After laparotomy, liposomes are injected into the penile vein of Wistar rats. Fluorescence images of the liver and the skin are recorded during 90 min and the fluorescence intensity ratio is calculated. Ratio kinetics show different profiles depending on the liposomal formulation. The calculated intracellular liver pH values are, respectively, 4.5 to 5.0 and 6.0 to 6.5 for DSPC/chol and DMPC liposomes. After sacrifice and flush with a cold saline solution, the pH of the intracellular site of the liver (ex vivo) is found to be 4.5 to 5.0. This value can be explained by an uptake of liposomes by the liver cells and subsequent localization into the acidic compartment. An intracellular event such as dye release of a drug carrier (liposomes loaded with a fluorescent dye) can be monitored by pH fluorescence imaging and spectroscopy in vivo and in situ.